Effect of thyroid hormone on Mg(2+) homeostasis and extrusion in cardiac cells.
The present study investigated the effect of alteration in thyroid hormone level on Mg(2+) homeostasis in cardiac ventricular myocytes. Hyperthyroid conditions increased cardiac myocytes total Mg(2+) content by ~14% as compared to cells from eu-thyroid animals. The excess Mg(2+) was localized predominantly within cytoplasm and mitochondria, and was mobilized into the extracellular compartment by addition of isoproterenol (ISO) or cAMP but not phenylephrine (PHE). Hypothyroid conditions, instead, decreased cardiac myocytes total Mg(2+) content by ~10% as compared to cells from eu-thyroid animals. Also in this case, cytoplasm and mitochondria were the two cellular pools predominantly affected. Under hypothyroid conditions, administration of ISO or cAMP resulted in a decreased Mg(2+) extrusion as compared to that observed in cardiac cells from eu-thyroid animals. Similar changes in cellular Mg(2+) content and transport were observed in cardiac ventricular myocytes isolated from hyper- and hypo-thyroid animals, as well as in cultures of H9C2 cells rendered hyper- or hypo-thyroid under in vitro conditions. Supplementation of thyroid hormone to hypothyroid animals restored Mg(2+) level and transport to levels comparable to those observed in eu-thyroid animals. Taken together, these results indicate that changes in thyroid hormone level have a major effect on Mg(2+) homeostasis and compartmentation in cardiac cells. The enlarged Mg(2+) mobilization via beta- but not alpha(1)-adrenergic receptor stimulation further suggests that beta- and alpha(1)-adrenergic receptors target selectively different Mg(2+) compartments within the cardiac myocyte. These results provide a new rationale to interpret changes in cardiac function under hyper- or hypo-thyroid conditions.